From: Tricia Pfeiffer

To: Judy Bloom; Robert Parker
Subject: Schilke analysis

Date: 02/14/2013 10:34 AM
Attachments: 2363_001.pdf

FYI

Tricia Rios Pfeiffer, Engineer

U.S. Environmental Protection Agency-Region8
Watershed & Aquifer Protection Unit

1595 Wynkoop Street

MC: EP-EPR

Denver, Colorado 80202

P: 303-312-6271
P: 866-457-2690 ext 312-6271

F: 303-312-7206
----- Forwarded by Tricia Pfeiffer/R8/USEPA/US on 02/14/2013 10:30 AM -----

From: "Roberts, Kris D." <kroberts@nd.gov>

To: jacki <jboid@dia.net>

Cc:  Tricia Pfeiffer/R8/USEPA/US@EPA, "Glatt, Dave D." <dglatt@nd.gov>, "Fewless, Dennis
R." <dfewless@nd.gov>

Date: 02/14/2013 09:48 AM

Subject:  FW: Attached Image/Document

Jacki:

Here is the analysis for the creek in the west pasture. Again, there is a number for DRO (diesel
range organics) but Jim Quarnstrom again states that the organic compounds detected are in the
instrument range for DRO, but are NOT DRO components.

Jim has, and will send to me when he find it, a written explanation of the issue, and | will send it
along to you as soon as | get it. And Jim isn’t the only one. | have run into and article or so on this
very issue as well, but have no idea anymore where to look. If you think about it, common
decaying plants and algae is what got cooked up underground to form petroleum/crude oil, so it
isn’t much of a surprise that when we look at weed filled creeks today, we will find various organic
compounds that closely resemble similar compounds in crude oil.

Now, for the rest of the analysis, sulfate was really high when we sampled (3,310 mg/L) and
chloride was not detected (high reporting level due to the high sulfate) above 60 mg/L. Bromide
was not detected either, at much lower (<0.05 mg/L), so it is pretty clear that there is no oilfield
brine or flow back water showing up there. Chloride is a very conservative compound often used
as a groundwater tracer. In other words, chloride does not adhere or combine with soil materials,
and so flows with groundwater, with little or no loss in concentration. If there was oilfield waters
showing up in the creek, | would expect higher levels of chloride, and bromide above 1 mg/L.
Strontium is considerably higher than in either of your wells at 6.370 mg/L. However, as we
discussed, strontium is closely related to calcium, which shows up in the creek at 457 mg/L.
Again, | hope this is helpful to you, and | will get that article to you as quickly as possible.
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North Dakota Department of Health
Division of Laboratory Services - Chemistry
Original Report Date: 2/ 8/13 Report Date: 2/ 8/13

Log Number: 12-C345

Date Collected: 12/18/12 Date Received: 12/19/12
Time Collected: 17:30 Time Received: 16:18
Township: Range:

Section: Owner: SCHILKE FARM
Source: WEST CREEK '
Project: OILFIELD 0Oil Field Non-Enforcement

Comments: CK OPEN WATER IN WEST PASTURE QC FOR VOC,S 12-Q272

ATTN KRIS ROBERTS WATER QUALITY - HO099
GOLD SEAL BUILDING

918 E DIVIDE AVE

BISMARCK ND 58501

Organic Inorganic

Chemical Analysis of Sample
Analyte Result Units Evaluation
Conductivity 5370 umhos/cm
Dissolved Solids(C)-Total 5220 mg/L Very High
Hardness Total (as CaCO3) 2560 mg/L Very High
Alkalinity (CaCO03) (Total) 615. mg/L High
pH 6.87
Iron (Fe) 3.54 mg/L High
Manganese (Mn) 3.01 mg/L High
Calcium (Ca) 457. mg /L
Magnesium (Mg) 345. mg/L
Sodium (Na) ' 659. mg/L Very High
Potassium (K) 16.2 mg/L
Carbonate (CO3) < 1 mg/L
Bicarbonate (HCO3) 750. mg/L
Sulfate as (S04) 3310 mg/L Very High
Chloride < 60 mg/L Fairly Low
Fluoride (F) 0.17 mg/L
Nitrate + Nitrite (N) 0.10 mg/L Satisfactory
Boron (B) 1660 ug/L
Aluminum (Al) 703. ug/L
Strontium (Sr) 6370 ug/L
Silica (S8i02) 31.0 mg/L
Beryllium (Be) <5 ug/L
Chromium (Cr) < 5 ug/L
Nickel (Ni) 27.2 ug/L
Copper (Cu) 9.16 ug/L

Zinc (Zn) 18.8 ug/L





North Dakota Department of Health Page: 2
Division of Laboratory Services - Chemistry

Original Report Date: 2/ 8/13 Report Date: 2/ 8/13

Log Number: 12-C345 cont'd 12-C345

Analyte Result Units Evaluation
Arsenic (As) < 5 ug/L
Selenium (Se) <5 ug/L
Silver (Ag) < 5 ug/L
Cadmium (Cd) < 5 ug/L
Antimony (Sb) < 5 ug/L
Barium (Ba) 49.1 ug/L
Thallium (T1) < 5 ug/L
Lead (PDb) < 5 ug/L
Ammonia (N) 1.31 mg/L
Hydroxide (OH) <1 mg/L
Phosphorus (Total) (P) 0.081 mg/L
Bromide (Br) < 0.05 mg/L
Nitrogen (Total Kjeldahl) 2.78 mg/L
Nitrogen (Total) 2.88 mg/L
Hardness (Total) 150. gr/gal
Turbidity 38.7 NTU
Percent Sodium 35.6 %
Sodium Adsorption Ratio 5.66

Benzene < 0.5 ug/L
Vinyl Chloride < 0.5 ug/L
Carbon Tetrachloride < 0.5 ug/L
1,2-Dichlorocethane < 0.5 ug/L
Trichloroethylene < 0.5 ug/L
1,1-Dichloroethylene < 0.5 ug/L
1,1,1-Trichloroethane < 0.5 ug/L
p-Dichlorobenzene < 0.5 ug/L
Acetone < 20 ug/L
2-Butanone (MEK) < 20 ug/L
2-Hexanone < 20 ug/L
4-Methyl-2-pentanone < 20 ug/L
Chloroform < 0.5 ug/L
Bromodichloromethane < 0.5 ug/L
Chlorodibromomethane < 0.5 ug/L
Bromoform < 0.5 ug/L
transl,2-Dichloroethylene < 0.5 ug/L
Chlorobenzene < 0.5 ug/L
m-Dichlorobenzene < 0.5 ug/L
Dichloromethane < 0.5 ug/L
cis-1,2-Dichloroethylene < 0.5 ug/L
o-Dichlorobenzene < 0.5 ug/L
Dibromomethane < 0.5 ug/L
1,1-Dichloropropene < 0.5 ug/L
Tetrachloroethylene < 0.5 ug/L
Toluene < 0.5 ug/L
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Original Report Date: 2/ 8/13 Report Date: 2/ 8/13

Log Number: 12-C345 cont'd 12-C345

Analyte Result Units Evaluation

Xylenes (Total) < 0.5 ug/L
1,1-Dichloroethane < 0.5 ug/L
1,2-Dichloropropane < 0.5 ug/L
1,1,2,2-Tetrachloroethane < 0.5 ug/L
Ethylbenzene < 0.5 ug/L
1,3-Dichlorpropane < 0.5 ug/L
Styrene < 0.5 ug/L
Chloromethane < 0.5 ug/L
Bromomethane < 0.5 ug/L
1,2,3-Trichloropropane < 0.5 ug/L
1,1,1,2-Tetrachloroethane < 0.5 ug/L
Chloroethane < 0.5 ug/L
1,1,2-Trichloroethane < 0.5 ug/L
2,2-Dichloropropane < 0.5 ug/L
o-Chlorotoluene < 0.5 ug/L
p-Chlorotoluene < 0.5 ug/L
Bromobenzene < 0.5 ug/L
cis-1,3-Dichloropropene < 0.5 ug/L
1,2,4-Trimethylbenzene < 0.5 ug/L
1,2,4-Trichlorobenzene < 0.5 ug/L
1,2,3-Trichlorobenzene < 1 ug/L
n-Propylbenzene < 0. ug/L
n-Butylbenzene < 0. ug/L
Naphthalene <1 ug/L
Hexachlorobutadiene < 0.5 ug/L
1,3,5-Trimethylbenzene < 0.5 ug/L
p-Isopropyltoluene < 0.5 ug/L
Isopropylbenzene < 0.5 ug/L
Tert-butylbenzene < 0.5 ug/L
Sec-butylbenzene < 0.5 ug/L
Fluorotrichloromethane < 0.5 ug/L
Dichlorodifluoromethane < 0.5 ug/L
Bromochloromethane < 0.5 ug/L
trans-1,3-Dichloropropene < 0.5 ug/L
Ethylene dibromide (EDB) < 0.5 ug/L
1,2-Dibromo3chloropropane < 2.5 ug/L
Diesel Range Organics 88.8 ug/L
Phenol < 10 ug/L
Note: LFB recovery low at 59%
Bis(2-Chloroethyl) Ether < 10 ug/L
2-Chlorophenol < 10 ug/L
1,3-Dichlorobenzene < 10 ug/L
1,4-Dichlorobenzene < 10 ug/L
1,2-Dichlorobenzene < 10 ug/L





North Dakota Department of Health

Division of Laboratory Services - Chemistry

Page: 4

Original Report Date: 2/ 8/13 Report Date: 2/ 8/13
Log Number: 12-C345 cont'd 12-C345
Chemical Analysis of Sample
Analyte Result Units Evaluation
2-Methylphenol < 10 ug/L
Bis(2-Chloroisopropyl)Eth < 10 ug/L
4 -Methylphenol < 10 ug/L
N-NitrosoDi-n-propylamine < 10 ug/L
Hexachloroethane < 10 ug/L
Nitrobenzene < 10 ug/L
Isophorone < 10 ug/L
2-Nitrophenol < 10 ug/L
2,4-Dimethylphenol < 10 ug/L
Bis (2-chloroethoxy)Methan < 10 ug/L
2,4-Dichlorophenol < 10 ug/L
1,2,4-Trichlorobenzene < 10 ug/L
Naphthalene < 10 ug/L
4-Chloroaniline < 10 ug/L
Hexachloro-1,3-butadiene < 10 ug/L
4-Chloro-3-Methylphenol < 10 ug/L
2-Methylnapthalene < 10 ug/L
Hexachlorocyclopentadiene < 10 ug/L
2,4,6-Trichlorophenol < 10 ug/L
2,4,5-Trichlorophenol < 10 ug/L
2-Chloronapthalene < 10 ug/L
2-Nitroaniline < 10 ug/L
Dimethyl Phthalate < 10 ug/L
Acenapthylene < 10 ug/L
3-Nitroaniline < 10 ug/L
Acenapthene < 10 ug/L
2,4-Dinitrophenol < 10 ug/L
4 -Nitrophenol < 10 ug/L
Note: LFB recovery low at 68%
Dibenzofuran < 10 ug/L
2,4-Dinitrotoluene < 10 ug/L
2,6-Dinitrotoluene < 10 ug/L
Diethyl Phthalate < 10 ug/L
4-Chlorophenylphenylether < 10 ug/L
Fluorene < 10 ug/L
4-Nitroaniline < 10 ug/L
4,6-Dinitro2-Methylphenol < 10 ug/L
Azobenzene < 10 ug/L
4 -Bromophenyl-phenylether < 10 ug/L
Hexachlorobenzene < 10 ug/L
Pentachlorophenol < 10 ug/L
Phenanthrene < 10 ug/L
Anthracene < 10 ug/L
Di-n-Butyl phthalate < 10 ug/L





North Dakota Department of Health

Division of Laboratory Services - Chemistry

Original Report Date: 2/ 8/13

Log Number: 12-C345 cont'd

Page: 5

Report Date: 2/ 8/13

12-C345

Units

Analyte Result
Fluoranthene < 10
Pyrene < 10
Butylbenzylpthalate < 10
Benzo (a) Anthracene < 10
Bis (2-Ethylhexyl) Phthalat < 10
Chrysene < 10
Di-n-octyl Phthalate < 10
Benzo (b) fluoranthen < 10
Benzo (k) fluoranthene < 10
Benzo (a) Pyrene < 10
Indeno(1l,2,3-cd)Pyrene < 10
Dibenzo (a,h)Anthracene < 10
Benzo(g,h, i) Perylene < 10
N-Nitrosodimethylamine < 10

Note: LFB recovery low at 67%

Carbazole <

SamPrp(I) Digestion-WaterPrepared

10

ug/L

This water may prove harmful to individuals on sodium-restricted

diets. Please consult your family doctor.

This water may exert a laxative effect upon persons unaccustomed

to its high sulfate content.

This water could cause staining of laundry and plumbing fixtures due to

its high iron and manganese content.

This water is classified C4-S2 for irrigation.
Contact your county agent for more information.

The Langelier saturation index at 10 C is 0.47
This indicates a stable, non-corrosive water.

Statement: This analysis includes chemical content only,
and does not determine the bacterial quality of the water.

For further information contact:

North Dakota Department of Health

Division of Laboratory Services - Chemistry, Box 5520, Bismarck, ND 58506-
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From: DOHM-5065-4th [mailto:ajohnson@nd.gov]
Sent: Thursday, February 14, 2013 9:59 AM

To: Roberts, Kris D.
Subject: Attached Image/Document
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